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Class VI UIC Area of Review and Corrective Action
This submission is for:

Project ID: R06-LA-0015

Project Name: River Parish Sequestration Project \u2013 RPN 1

Current Project Phase:  Pre-Injection Prior to Construction

Overview

Simulator Used for AoR delineation modeling: GEM

Version Used: 2022.10

Simulator Description/Documentation: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-
10-2023-2124/Simulator--Description--Documentation. pdf

Total Simulation Time From Start of Injection: -999 yrs

Additional AoR Delineation Information: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-
05-10-2023-2124/Additional--AoR--delineation--information.docx

Model Domain
Coordinate System: State Plane
Horizontal Datum: NAD27
Coordinate System Units: ft
Vertical Datum: Ground Surface
Describe Vertical Datum: The North American Vertical Datum of 1988 ( NAVD 88) is the vertical datum used for the reservoir and simulations models and is based upon
the general adjustment of the North American Datum of 1988.
Zone: SPCS-11702
FIPSZONE: 1702 ADSZONE: 4051
Mesh Type: Hexahedral Cartesian
Domain Size in Global Units Specified Above
Hexahedral Cartesian
Domain Coordinates File: https:/gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AcRModeling-05-10-2023-
2124/AoRModeling_DomainCoord_redacted.pdf
Angle of Inclination in X Direction: 0 Dips in the Direction of: increasing x
Angle of Inclination in Y Direction: 0 Dips in the Direction of: increasing y
Grid Size
Number of Nodes in  x: 166 y: 107 z:138
Grid Spacing: Variable
Grid File Format: ASCII file containing vertices and elements
Grid File Description: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-10-2023-

2124/grid--file--description.docx
Grid Data File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-10-2023-2124/Grid--

data--file_redacted.docx
Faults Modeled: Yes

Fault Coordinates File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-10-2023-
2124/Faults--Data_Redacted.docx
Caprock Modeled: Yes
Image File(s) for Model Domain Grid: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-
10-2023-2124/B_Fig--2.3-1Modeled--Porosity--Dist_Redacted.pdf

Processes Modeled by Simulator
Reservoir Conditions:

Supercritical CO2 Conditions

Phases Modeled:

Aqueous Supercritical CO2

Aqueous Phase:



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Simulator--Description--Documentation.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Simulator--Description--Documentation.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Additional--AoR--delineation--information.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Additional--AoR--delineation--information.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/AoRModeling_DomainCoord_redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/AoRModeling_DomainCoord_redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/grid--file--description.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/grid--file--description.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Grid--data--file_redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Grid--data--file_redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Faults--Data_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Faults--Data_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/B_Fig--2.3-1Modeled--Porosity--Dist_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/B_Fig--2.3-1Modeled--Porosity--Dist_Redacted.pdf



Phase Compressibility: Compressible
Compressibility Value: -999 1/psi
Phase Composition: Compositional
Aqueous Phase Components:
CO2 Water Salt
Supercritical CO2 Phase:
Phase Compressibility: Compressible
Phase Composition: Compositional
Supercritical CO2 Phase Components:
CO2 Water
Equation of State Description Including Reference: -999
File with EOS Reference or Documentation: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-
PreConstruction/AocRModeling-05-10-2023-2124/Fluid--Model_Redacted.docx

Multifluid Flow Processes:
Buoyancy
Non-wetting Fluid Trapping Pore Compressibility
Thermal Conditions: Isothermal
Heat Transport Processes:
Geochemistry Modeled: No

Geomechanical/Structural Deformations Modeled: No

Rock Properties and Constitutive Relationships
Porosity/Permeability Model
Single Porosity
Porosity Distribution: Heterogeneous
Spatially Variable Porosity File: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-10-
2023-2124/Porosity--Data_Redacted.docx
File Describing how Porosity was Determined and Assigned to Numerical Model: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-
0015/Phasel-PreConstruction/AcRModeling-05-10-2023-2124/Porosity--Distribution--Description_ Redacted.docx
Image Files for Porosity Distributions: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-
PreConstruction/AoRModeling-05-10-2023-2124/Porosity--Distribution--Images _Redacted.pdf
Permeability Distribution: Heterogeneous
Spatially Variable Permeability File: https://gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-
05-10-2023-2124/Permeability--Data_Redacted.docx mD
File Describing how Permeability was Determined and Assigned to Numerical Model: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-
LA-0015/Phasel-PreConstruction/AoRModeling-05-10-2023-2124/Permeability--Distribution--Description_Redacted.pdf
Image Files for Permeability Distributions: https://gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-
PreConstruction/AoRModeling-05-10-2023-2124/Permeability--Distribution--Images_Redacted.pdf
Number of Rock Types Modeled: 2
Description of Rock Type Selection and Assignment: https://asdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-
PreConstruction/AoRModeling-05-10-2023-2124/Rock--Type--Selection--Description_Redacted.pdf
Rock Type Distribution Data File: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-
05-10-2023-2124/Rock--Type_Redacted.docx
Image Files for Rock Type Distribution: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-
PreConstruction/AoRModeling-05-10-2023-2124/Rock--type--distribution--Images_Redacted.pdf
Rock Type #1
Rock Compressibility: Pore
Rock Compressibility Distribution: Single Value
Compressibility Value: -999 1/psi
Constitutive Relationships
Aqueous Saturation vs. Capillary Pressure: Table

Tabular Format File for Aqueous Saturation vs Capillary Pressure: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-




https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Fluid--Model_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Fluid--Model_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Porosity--Data_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Porosity--Data_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Porosity--Distribution--Description_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Porosity--Distribution--Description_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Porosity--Distribution--Images_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Porosity--Distribution--Images_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Permeability--Data_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Permeability--Data_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Permeability--Distribution--Description_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Permeability--Distribution--Description_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Permeability--Distribution--Images_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Permeability--Distribution--Images_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Rock--Type--Selection--Description_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Rock--Type--Selection--Description_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Rock--Type_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Rock--Type_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Rock--type--distribution--Images_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Rock--type--distribution--Images_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Capillary--pressure--data--rock--type--1_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Capillary--pressure--data--rock--type--1_Redacted.docx



Aqueous Trapped Gas Modeled: Yes
Hysteresis other than non-wetting fluid trapping: No

Aqueous Relative Permeability: Table

Tabular Format File for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-

Hysteresis other than non-wetting fluid trapping: No

Gas Relative Permeability: Table

Tabular Format File for Gas Relative Permeability: https://gsdt.pnnl.qov/alfrescol/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-

Hysteresis other than non-wetting fluid trapping: No

Porosity and Permeability Reduction Due to Salt Precipitation
Rock Type #2
Rock Compressibility: Pore
Rock Compressibility Distribution: Single Value
Compressibility Value: -999 1/psi
Constitutive Relationships

Aqueous Saturation vs. Capillary Pressure: Table

Tabular Format File for Aqueous Saturation vs Capillary Pressure: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-

Aqueous Trapped Gas Modeled: Yes

Hysteresis other than non-wetting fluid trapping: No

Aqueous Relative Permeability: Table

Tabular Format File for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-

Hysteresis other than non-wetting fluid trapping: No

Gas Relative Permeability: Table

Tabular Format File for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-

Hysteresis other than non-wetting fluid trapping: No

Porosity and Permeability Reduction Due to Salt Precipitation

Rock Properties Comments: Two rock types, sand and shale, are modeled.

Boundary Conditions

Attach Boundary Conditions Description File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-

PreConstruction/AcRModeling-05-10-2023-2124/Boundary--Conditions--Description_Redacted.pdf

Initial Conditions
Initial Phases in Domain:  Aqueous
Initial Aqueous Pressure: Varying with Depth, Temperature, and Salinity
Initial Aqueous Pressure: -999 psi  at Reference Elevation: -999 ft
Initial Temperature: Varying with Depth
Initial Temperature: -999 F at Reference Elevation: -999 ft Gradient: -999 deg F/ft
Initial Salinity: Spatially Constant

Initial Salinity: -999 ppm

Operational Information
Number of Injection Wells: 1
Injection Well #1
Well Direction: Vertical
Location: X: -999 Model Units Y: -999 Model Units
Wellbore Diameter: Constant
Wellbore Diameter: -999 in

Well Screen Interval Provided as: Multiple Intervals



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Water--Relative--Permeability--table--rock--type--1_redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Water--Relative--Permeability--table--rock--type--1_redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Gas--relative--permeability--table--rock--type--1_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Gas--relative--permeability--table--rock--type--1_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Capillary--pressure--data--rock--type--2_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Capillary--pressure--data--rock--type--2_Redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Water--Relative--Permeability--table--rock--type--2_redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Water--Relative--Permeability--table--rock--type--2_redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Gas--relative--permeability--table--rock--type--2_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Gas--relative--permeability--table--rock--type--2_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Boundary--Conditions--Description_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Boundary--Conditions--Description_Redacted.pdf



Screened Interval File: https:/gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-
10-2023-2124/RPN-1-INJ--Screened--Interval_Redacted.pdf
Mass Rate of Injection: -999 MMT/yr
Total Mass of Injection: -999 MMT
Actual Injection Temperature: -999 F
Modeled Injection Temperature: -999 F
Fracture Gradient: -999 psi/ft
Maximum Injection Pressure: -999 psi  Elevation Corresponding to Pressure: -999 ft

Description of How Fracture Gradient and Maximum Injection Pressure were Determined File:

description_Redacted.pdf

Composition of Injectate: Mixture
List Each Injectate Component with Percentage: -999
Injection Schedule Provided as: Multiple Injection Periods
Injection Schedule File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-

10-2023-2124/RPN-1-INJ--Injection--Schedule Redacted.pdf

Number of Production/Withdrawal Wells: O

Model Output/Results
Provide file name and corresponding spatial location for each file: -999

Time-Series File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AocRModeling-05-10-2023-
2124/RPN-1-INJ--CO2--mass--99--69--33--vs--time_Redacted.pdf

fraction--in--water--gas--99--69--33--v--time_Redacted.pdf

Provide file name and corresponding variable and time stamp for each file: -999

Snapshot File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-10-2023-
2124/Snapshot--Files_redacted.docx

Provide file name and corresponding description of surface for each file: -999

Surface Flux File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-PreConstruction/AoRModeling-05-10-2023-
2124/RPS--model--flux--vs--time Redacted.pdf

boundary.pdf

AoOR Pressure Front Delineation
Lowermost USDW:
Name of Lowermost USDW: -999
Water Density: -999 kg/m”3 at Elevation: -999 ft
Location of Measurement for Density: -999
Temperature: -999 F at Elevation: -999 ft
Location of Measurement: -999
Pressure: -999 psi at Elevation: -999 ft
Location of Measurement: -999
Salinity: -999 ppm at Elevation: -999 ft
Location of Measurement: -999
Elevation of bottom of USDW: -999 ft
Injection Zone:
Name of Injection Zone: -999
Water Density: -999 kg/m”3 at Elevation: -999 ft

Location of Measurement: -999



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN-1-INJ--Screened--Interval_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN-1-INJ--Screened--Interval_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Fracture--gradient--description_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Fracture--gradient--description_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN-1-INJ--Injection--Schedule_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN-1-INJ--Injection--Schedule_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN-1-INJ--CO2--mass--99--69--33--vs--time_Redacted.pdf
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https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN-1-INJ--pressure--buildup--99--69--33--vs--time_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN-1-INJ--pressure--buildup--99--69--33--vs--time_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN--1--CO2--fraction--in--water--gas--99--69--33--v--time_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPN--1--CO2--fraction--in--water--gas--99--69--33--v--time_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Snapshot--Files_redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/Snapshot--Files_redacted.docx

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPS--model--flux--vs--time_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPS--model--flux--vs--time_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPS--model--flux--boundary.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phase1-PreConstruction/AoRModeling-05-10-2023-2124/RPS--model--flux--boundary.pdf



Temperature: -999 F at Elevation: -999 ft
Location of Measurement: -999
Pressure: -999 psi at Elevation: -999 ft
Location of Measurement: -999
Salinity: -999 ppm at Elevation: -999 ft
Location of Measurement: -999
Elevation of top of Injection Zone: -999 ft
Method of Estimating Critical Pressure: Dynamic Modeling
Describe Model Used: -999
File Describing Critical Pressure Estimation: https://gsdt.pnnl.qov/alfrescol/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-
PreConstruction/AocRModeling-05-10-2023-2124/Critical--Pressure--Calculations_Redacted.pdf
Estimated Critical Pressure: -999 psi
Delineated AoR:
Shapefile or KML File Showing Delineated AoR: https://gsdt.pnnl.qov/alfrescol/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-
PreConstruction/AoRModeling-05-10-2023-2124/RPN-1--AOR_redacted.docx

Corrective Action

Area of Review and Corrective Action Plan [40 CFR 146.82(a)(13) and 146.84(b) or applicable state
requirements]
Are you making an Area of Review and Corrective Action Plan submission at this time?: Yes
Reason for Project Plan Submission: Permit application submission
Project Plan Upload

Attach the Area of Review and Corrective Action Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0015/Phasel-
PreConstruction/AocRModeling-05-10-2023-2124/Att.--B-----AoR--and--Corrective--Action--Plan_Redacted.pdf

Appendices and Supporting Materials Upload

Area of Review Reevaluation [40 CFR 146.84(e) or applicable state requirements]
Minimum fixed frequency of AoR reevaluation: 5 Years
Are you making an Area of Review reevaluation submission at this time?: No

Reevaluation Background

Reevaluation Materials

Please upload your amended AoR and Corrective Action Plan on the previous tab.

Complete Submission
Authorized submission made by: Michael Manteris

For confirmation a read-only copy of your submission will be emailed to: mark.jones@blueskyinfrastructure.com
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CLASS VI AOR DOMAIN COORDINATES

Instructions:
Please complete the applicable highlighted fields below and submit the updated version of the file via the GSDT. Provide the domain coordinates of your model domain
based on one of the following examples (or in another appropriate format based on your mesh type) to define the area used in your model.

Project Name: |River Parish Sequestration |

Date: [4/15/2023 |

Example 1 - Hexahedral Cartesian Mesh
If a hexahedral Cartesian mesh type is selected, it is recommended that you provide the x,y,z coordinates for each corner of the domain as shown below.

Example 2 - Hexahedral Cylindrical Mesh
If a hexahedral cylindrical mesh type is selected, it is recommended that you provide the x,y,z coordinates for each corner of the domain as shown below.
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ATTACHMENT B

AREA OF REVIEW AND CORRECTIVE ACTION PLAN [40 CFR 146.84(b)]

1. FACILITY INFORMATION
Facility name: River Parish Sequestration — RPN 1

Facility contact: Andrew Chartrand, VP, Regulatory and Environmental
1333 West Loop South, Suite 830, Houston, TX 77027
832-696-0052, andrew.chartrand@blueskyinfrastructure.com

Well name/location: RPN-1-INJ. Ascension Parish, Louisiana

Table 1-1: Permit Application Injection Well:

Well Parish/State Latitude (NAD27)
RPN-1-INJ Ascension, LA

Longitude (NAD27)

2. COMPUTATIONAL MODELING APPROACH

The RPS Project is designed around Class VI injection wells
(Figure 2-1) , each capable of injecting
annum (MMtpa) of CO:2 for a total annual CO2 injection capabili
application is specific to injection well RPN-1

roach that RPS has taken to delineate the AoR for
ursuant to 40 CFR 146.84 requirements.

Area of Review and Corrective Action Plan for River Parish Sequestration — RPN 1
Permit Number: TBD Page I of 25
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Table 2-1: Proposed schedule for bringing RPS North Fairway injection wells online

The simulation input file, as well as documents describing porosity and permeability distributions,
are uploaded on GSDT along with this application.

2.1 Model Background
Model name: GEM simulator (version 2022.30)

Model authors/institution: Computer Modeling Group, LLC

The industry standard software, GEM simulator from Computer Modeling Group, was used to
perform all CO2 storage forward modeling at RPS. It can model all miscible CO: trapping and
mjection mechanisms including structural, dissolution, residual gas trapping, and mineralization,
as well as simulate gas condensation, viscosity reduction, and the formation of a miscible, multi-
unit, solvent bank. It has been deployed in many research and real-world field studies.? GEM uses
the Peng-Robinson or Soave-Redlich-Kwong equation of state (EoS) to predict phase equilibrium

Area of Review and Corrective Action Plan for River Parish Sequestration — RPN 1
Permit Number: TBD Page 2 of

b
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compositions and densities, and pressure and saturation values for each grid cell are calculated
using a finite-difference approximation method.?

L

Area of Review and Corrective Action Plan for River Parish Sequestration — RPN 1
Permit Number: TBD Page 3 of
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10 Bachu, S., “Drainage and imbibition CO2/brine relative permeability curves at in situ conditions for sandstone
formations in western Canada,” Energy Procedia 37 (2013) pp. 4428-4436.

Area of Review and Corrective Action Plan for River Parish Sequestration — RPN 1
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2.2 Site Geology and Hvdrology

A review of the geological and hydrological context 1s provided in the site characterization section
of the application (Section 2 of the Application Narrative). This section summarizes conclusions
that are relevant to the AoR modeling effort.

Area of Review and Corrective Action Plan for River Parish Sequestration — RPN 1
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2.9 Fracture Pressure and Fracture Gradient
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»

COMPUTATIONAL MODELING RESULTS

L
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In accordance with the requirements of 40 CFR 146.91(f), RPS will retain all data collected for
and in support of this Class VI permit application, including the AoR modeling files, throughout
the life of the Project and for 10 years following site closure or as otherwise requested by the UIC
Program Director or the LDNR Commissioner.
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Figures
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Figure Index

Area of Review and Corrective Action Plan for River Parish Sequestration — RPN 1
Permit Number: TBD Page 25 of 25






Ascension, Assumption and Iberville Parishes
Area of Donaldsonville, Louisiana

) RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

(B)RIVER






Louisiana

() RIVER

RPS Project May 2023






Ascension, Assumption and Iberville Parishes
Area of Donaldsonville, Louisiana

) RIVER

RPS Project April 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

(P RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

() RIVER

RPS Project May 2023






Ascension, Assumption and Iberville Parishes
Area of Donaldsonville, Louisiana

(B RIVER ‘
\IFX/ PARISH






Ascension, Assumption, and Iberville Parishes
Louisiana

() RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

() RIVER

RPS Project April 2023






Ascension, Assumption, and
Louisiana

RS Prjes






Louisiana

() RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

(@) RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

() RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

(@) RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

() RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

() RIVER

RPS Project May 2023






Louisiana

() RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
Louisiana

() RIVER

RPS Project May 2023






Louisiana

() RIVER

RPS Project May 2023






Ascension, Assumption, and Iberville Parishes
ouisiana

9 RIVER






Ascension, Assumption, and Iberville Parishes
ouisiana

) RIVER






Ascension, Assumption, and Iberville Parishes
ouisiana

) RIVER











Louisiana

5 RIVER

RPS Project May 2023











Boundary Conditions











Capillary pressure data rock type 1_redacted — placeholder document for Capillary pressure data rock
type 1 in the AOR and Cap folder.






Capillary pressure data rock type 2






Critical Pressure Calculations
















Faults Data_Redacted

Placeholder Document — file relates to file named “Faults Data”






Fluid Model_Redacted

Placeholder Document — These files are in a zip file named “Fluid Model”






Fracture Gradient Description




































grid data file_Redacted — placeholder document for grid data file in the AOR and CAP folder.






Permeability Data_Redacted — Placeholder document relating to One Drive File named “Permeability
data” under the AOR & CAP Folder






Permeability Distribution











Permeability Distribution Images
















Porosity Data_Redacted — placeholder document for Porosity Data File






Porosity Distribution Description_Redacted — placeholder document for Porosity Distribution
Description in the AOR and CAP Folder.






Porosity Distribution Images









































RPN-1 AOR_Redacted — placeholder document for RPN-1 AOR in the AOR and CAP folder.
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RPS North Fairway Model
Flux-Sector Number 2026-01-01 K layer: 9
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Rock Type Selection Description
















Rock Type_Redacted — Placeholder for description of the rock type.






Rock Type Distribution Images
















Introduction to GEM

Introduction

In enhanced recovery schemes involving gas or solvent injection, the process may be immiscible or miscible
depending on the composition of the injected fluid and the reservoir oil, and on the reservoir pressure and
temperature. Examples of such processes are enriched gas drive, high pressure gas drive, CO, flooding, and the

cycling of a gas condensate reservoir. The simulation of these processes requires special handling of both the
thermodynamic and the fluid flow aspects of the reservoir.

GEM is an efficient, multidimensional, equation-of- state (EOS) compositional simulator which can simulate all
the important mechanisms of a miscible gas injection process, i.e. vaporization and swelling of oil, condensation
of gas, viscosity and interfacial tension reduction, and the formation of a miscible solvent bank through multiple
contacts.

Some of the additional features of GEM are listed in the following.
Adaptive Implicit Formulation

GEM can be run in explicit, fully implicit and adaptive implicit modes. In many cases, only a small number of
grid blocks need to be solved fully implicitly; most blocks can be solved explicitly. The adaptive implicit option
selects a block's implicitness dynamically during the computation and is useful for coning problems where high
flow rates occur near the wellbore, or in stratified reservoirs with very thin layers. Several options are provided
for selecting implicit treatment.

Properties

GEM utilizes either the Peng-Robinson or the Soave- Redlich-Kwong equation of state to predict the phase
equilibrium compositions and densities of the oil and gas phases, and supports various schemes for computing
related properties such as oil and gas viscosities.

The quasi-Newton successive substitution method, QNSS, as developed at CMG, is used to solve the nonlinear
equations associated with the flash calculations. A robust stability test based on a Gibbs energy analysis is used
to detect single phase situations. GEM can align the flash equations with the reservoir flow equations to obtain
an efficient solution of the equations at each timestep.

CMG's WinProp equation of state software can be used to prepare EOS data for GEM.
Complex Reservoirs

GEM uses CMG's Grid Module for interpreting the Reservoir definition keywords used to describe a complex
reservoir. Grids can be of Variable Thickness - Variable Depth type, or be of corner-point type, either with or
without user-controlled Faulting. Other types of grids, such as Cartesian and Cylindrical, are supported as well
as locally Refined Grids of both Cartesian and Hybrid type. Note that Hybrid refined grids are of a locally
cylindrical or elliptical nature that may prove useful for near-well computations.

Regional definitions for rock-fluid types, initialization parameters, EOS parameter types, sector reporting,
aquifers, ... are available. Initial reservoir conditions can be established with given gas-oil and oil-water contact
depths. Given proper data (such as from WinProp), fluid composition can be initialized such that it varies with
depth. A linear reservoir temperature gradient may also be specified.

Aquifers are modelled by either adding boundary cells which contain only water or by the use of the analytical
aquifer model proposed by Carter and Tracy.





Dual porosity modelling can be done with GEM. Each cell is assigned separate matrix and fracture pore spaces.
Shape factors describing flow between porosities are implemented based on the work of Gilman and Kazemi.
Additional transfer enhancements are available to account for fluid placement in the fractures. The GEM user
can also specify a dual permeability model which allows fluid flow between adjacent matrix blocks. This option
is useful when matrix-matrix mass transfer processes are important, such as in situations dominated by gas-oil
gravity drainage processes.

Geomechanical Model

Several production practices depend critically on the fact that the producing formation responds dynamically to
changes in applied stresses. These include plastic deformation, shear dilatancy, and compaction drive in cyclic
injection/production strategies, injection induced fracturing, as well as near-well formation failure and sand co-
production. A geomechanical model consisting of three submodules is available for treating aspects of the above
problems. The coupling between the geomechanical model and the simulator is done in a modular and explicit
fashion. This increases the flexibility and portability of the model, and decreases computational costs.

Wells

Bottomhole pressure and the block variables for the blocks where wells are completed are solved fully
implicitly. If a well is completed in more than one layer, its bottomhole pressure is solved in a fully coupled
manner; i.e., all completions are accounted for. This eliminates convergence problems for wells with multiple
completions in highly stratified reservoirs.

A comprehensive well control facility is available. An extensive list of constraints (maximum/minimum
bottomhole or wellhead pressures, rates, WCUTs, GORs, ...) can be entered. As constraints are violated, new
constraints can be selected according to the user's specifications. Various actions and apportionments are
available.

Up to three hydrocarbon streams can be controlled on the surface: Oil, Intermediate Liquid and Gas. Various
types of surface separation facilities can be used to generate these streams, including the modelling of EOS and
plant separator stages, where the latter are described using key-component tables.

The gas cycling option in GEM allows for the preferential stripping of components and the addition of a make-
up gas stream to the recycling gas stream.

Matrix Solution Method

GEM uses AIMSOL, which is a state-of-the-art linear solution routine based on incomplete Gaussian
Elimination as a preconditioning step to a GMRES iteration. AIMSOL has been developed especially for
adaptive implicit Jacobian matrices.

For almost all applications, the default control values selected by GEM will enable AIMSOL to perform
efficiently. Thus, GEM users do not require detailed knowledge of the matrix solution methods.

GEM uses run-time dimensioning as well to make the most efficient use of computer resources.
Simulation Results Files

Various types of Simulation Results Files can be written while GEM is running, including files for CMG's
Results. Results is CMG's visualization software that can be used to examine 2-D and 3-D reservoir displays, as
well as XY plots of important dynamic data.

Portability

GEM has been run on many computers from many manufacturers, such as IBM, SGI, and SUN, as well as PCs.
Currently supported chips and operating systems are given in the Installation Guide.
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Snapshot Files_Redacted — The following files are saved within a zip drive titled “Snapshot Files” within
the AOR and CAP folder of the one drive folder. Snapshot data values of selected variables at a particular
point in time over the spatial extent of the model domain.

Agueous Salinity (molality) Jan 2056 - 1 99
Agueous Salinity (molality) Jan 2056 - K 33
CO2 mass (metric tons) Jan 2056 - | 99
CO2 mass (metric tons) Jan 2056 - K 33
CO2 mass vertical integrated (metric ton) Jan 2056 - 1 99
CO2 mass vertical integrated (metric ton) Jan 2056
Gas Mass Density (Ib per ft3) Jan 2056 - 199
Gas Mass Density (Ib per ft3) Jan 2056 - K 33
Gas Mole Fraction (CO2) (fraction) Jan 2056 - |1 99
. Gas Mole Fraction (CO2) (fraction) Jan 2056 - K 33
. Gas Pressure (psi) Jan 2056 - | 99
. Gas Pressure (psi) Jan 2056 - K 33
. Gas Pressure Buildup - Jan 2056 - 1 99
. Gas Pressure Buildup - Jan 2056 - K 33
. Gas Saturation (fraction) Jan 2056 - | 99
. Gas Saturation (fraction) Jan 2056 - K 33
. Gas Viscosity (cp) Jan 2056 - 199
. Gas Viscosity (cp) Jan 2056 - K 33
. Pressure (psi) - January 2056 - | 99
. Pressure (psi) - January 2056 - K 33
. Pressure Buildup (psi) Jan 2056 - 199
. Pressure Buildup (psi) Jan 2056 - K 33
. rps_north_base Aqueous Salinity (molality) 2056-Jan-01
. rps_north_base CO2 mass (metric tons) 2056-Jan-01
. rps_north_base CO2 mass total (metric tons) 2056-Jan-01
. rps_north_base Gas Mass Density (Ib-ft3) 2056-Jan-01
. rps_north_base Gas Mole Fraction(CO2) 2056-Jan-01
. rps_north_base Gas Saturation (fraction) 2056-Jan-01
. rps_north_base Gas Viscosity (cp) 2056-Jan-01
. rps_north_base Pressure (psi) 2056-Jan-01
. rps_north_base Pressure buildup (psi) 2056-Jan-01
. rps_north_base Water Mass Density (Ib-ft3) 2056-Jan-01
. rps_north_base Water Mole Fraction(CO2) 2056-Jan-01
. rps_north_base Water Viscosity (cp) 2056-Jan-01
. Water Mass Density (Ib-ft3) - January 2056 - |1 99
. Water Mass Density (Ib-ft3) - January 2056 - K 33
. Water Mole Fraction (CO2) - January 2056 - | 99
. Water Saturation (fraction) - January 2056 - 1 99
. Water Saturation (fraction) - January 2056 - K 33
. Water Viscosity (cp) - January 2056 - |1 99
. Water Viscosity (cp) - January 2056 - K 33
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Water Relative Permeability table rock type 1 _Redacted — placeholder document for water relative
permeability table rock type 1 file in the AOR and CAP folder.






Water Relative Permeability table rock type 2_Redacted — placeholder document for water relative
permeability table rock type 2 file in the AOR and CAP folder.






The data file is a GEM simulation file that contains all the cornerpoint corner depths, rock properties,
rock/fluid data, EoS data, and well operating data.





